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Claims : 

1. A thin-type semiconductor device comprising a 
pellet, a film carrier having a hole provided to 
receive said pellet, a sealing plate adhered onto a 

15 top surface of said film carrier so as to cover said 
hole, and a resin in said hole for sealing said 
pellet, wherein a bottom surface of said film carrier, 
a bottom surface of the pellet and a bottom surface of 
the resin are approximately on a same plane. 

2 0 2. A manufacturing method of a thin-type 

semiconductor device wherein a hole is provided on a 
film carrier for receiving a pellet, a tape is adhered 
on a bottom surface of said film carrier so as to 
cover said hole to adhere said pellet to said tape 

2 5 section in said hole, a lead member provided on a top 
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surface of said film carrier and said pellet are wire- 
bonded, a resin is potted into said hole, said hole is 
covered by a sealing plate, the top surface of said 
film carrier and the sealing plate are made to come 
5 into contact, said resin is cured, and said tape is 
removed, thereby said pellet is resin-sealed. 
Detailed Description of the Invention: 
[Technical Field to which the Invention Belongs] 

The present invention relates to a thin-type 

10 semiconductor device used in watches, calculators and 
the like, and a manufacturing method thereof. 
[Technical Background of the Invention] 

Semiconductor devices used in small-size 
electronics such as watches, calculators and the like, 

15 are demanded especially to be thin. Therefore, 
conventionally, there have been various schemes 
implemented . 

With reference to Figs . 1 and 2 of the attached 
figures, a conventional device and its manufacturing 

20 method are explained. Fig. 1 is a cross sectional 

view of one exemplary configuration of a conventional 
device. Also, in the following explanation of the 
figures, same elements are indicated with identical 
reference numerals. On a pellet mounting bed of a 

25 substrate (1) made of glass epoxy resin or the like, a 
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pellet (2) is mounted by silver paste (3), and the 
substrate (1) and the pellet (2) are wire-bonded by 
gold wires (4). And these are sealed by a resin (5), 
and on a top surface of the resin (5), a sealing 
5 pellet (6) is attached. 

Fig. 2 shows cross sectional views explaining 
manufacturing processes of a semiconductor device 
illustrated in Fig. 1. First, the pellet (2) is 
adhered to the pellet mounting bed of the substrate 

10 (1) with the silver paste (3) [Fig. 2 (a)]. Next, 
with the gold lines (4), the pellet (2) and a lead 
member on the substrate (1) are wire-bonded [Fig. 2 
(b)]. Next, a resin (5a) is potted near the pellet 
(2), and a resin pellet (7) is mounted thereon [Fig. 2 

15 (c)]. Here, the resin pellet (7) consists of a cloth 
(6a) and a resin (5b) which will form a sealing pellet 
(6) after rein sealing. Next, the resin pellet (7) is 
heated, thereby completing the semiconductor resin 
sealing (Fig. 1 ) . 

2 0 [Problems of the Background Art] 

As the above, in a conventional device, the 
position of the sealing pellet (height) would vary 
depending on a volume of the resin and a height of the 
loops of the gold wires, so that thickness of the 

25 position varies from a product to product, reducing 
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its feasibility as a thin-type device. Also, it would 
require facility components such as a carrier and the 
like, and since the assembly processes are complex, 
there has been a problem of yielding a high cost. 



processes, in a case of an ultra-thin type device, a 
conventional wire bonding method cannot be used (since 
it results in the wires to stick out from the 
substrate, only a TAB or flip flop method may be 

10 used), thus there would be a lack of flexibility that 
it cannot be handled with a conventional manufacturing 
facility, and also, where a substrate used is made of 
glass epoxy or the like, mono-part processing is 
required, thus there would be a lack of mass- 

15 productivity, and in turn, there would be a problem of 
cost increase. 
[Object of the Invention] 

In order to break through the disadvantages of 
the background art explained above, an object of the 

2 0 present invention is to provide a semiconductor device 
which is a thin-type and has a constant thickness, and 
also feasible for mass production with a low cost, and 
a manufacturing method of the same. 
[Summary of the Invention] 

25 In order to achieve the above object, the 
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On the other hand, in the light of manufacturing 
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present invention provides a semiconductor device and 
a manufacturing method of the same, wherein a hole is 
opened on a film carrier , a pellet is placed therein, 
the top of the hole is covered by a sealing pellet 
5 after potting a resin to apply resin sealing, so that 
the bottom surface of the film carrier, the bottom 
surface of the pellet and the bottom surface of the 
resin are approximately on a same plane. 
[ Embod iment ] 

10 With reference to the Figs. 3 and 4 attached 

herein, one embodiment of the present invention is 
explained. Fig. 3 is a cross sectional view of a 
semiconductor device associating to the embodiment. 
In a hole provided on a film carrier (8) with a 

15 thickness of about 350 fim, a pellet (2) with a 

thickness of about 200 ^m is sealed by a resin (5). 
It is so formed that a bottom surface of the film 
carrier (8), a bottom surface of the pellet (2) and a 
bottom surface of the resin (5) is in a same plane, 

2 0 and the top of the hole is covered by an insulating 
sealing plate (9). Bonding wires (4) connecting the 
pellet (2) and a lead member on the film carrier (8) 
surface are contained within a height as high as the 
top surface of the film carrier (8) by the sealing 

2 5 plate (9). 
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Fig. 4 shows cross sectional views of the 
semiconductor device explaining manufacturing 
processes of the embodiment indicated in Fig. 3. 
Firsts a hole is opened on the film carrier (8) [Fig. 
^ 4 (a)], to a bottom surface thereof, a tape (10) made 
of polyester with favorable releasability and thermal 
resistance (approx. 150 °C) having an adhesive thereon 
is adhered [Fig. 4 (b)]. 

Next, to the tape (10) at the hole section, the 
10 pellet (2) which is thinner than the thickness of the 
film carrier (8), is adhered [Fig. 4 (c)], and the 
gold wires (4) are wire-bonded between the pellet (2) 
and the lead member provided on the surface of the 
film carrier (8) at a bonding temperature around 150 
15 to 175 ''C [Fig. 4 (d)]. 

Next, the resin (5) is potted into the hole 
section, and the sealing plate (9) is pressed against 
it to cover the hole. By this, the gold wires which 
have been protuberant from the top surface of the film 
20 carrier (8) by approximately 50 ^m, are pressed down, 
and the sealing plate (9) comes into contact with the 
top surface of the film carrier (8) [Fig. 4 (e)]. 

Thereafter, the tape (10) adhered to the bottom 
surface of the film carrier (8) is peeled off, thereby 
2 5 completing a thin-type semiconductor device [Fig. 4 
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(f )]• 

Also, as for the tape (10) made of polyester, 
available are Teraoka 64 6 (manufactured by Teraoka 
Kogyo) and Nitto No. 336 (manufactured by Nitto Denko), 
and as for the resin (5), there is Nitto NT8020 
(manufactured by Nitto Denko). As for the gold wires 
(4), suitable is a FA wire (i.e. AU-DBFA made by 
Tanaka Denshi Kogyo) which is designed for high-speed 
bonding and for restraining the height of loop (low- 
loop property) and has high strength. This is 
because, if the loops of the gold wires (4) are 
exceedingly high in the process of Fig. 4 (d), 
pressing them by the sealing plate (9) may cause 
short-circuit between them and the pellet (2). 

Also, after the process of Fig. 4 (e), curing 
may be performed by using an oven or the like. 
[Effect of the Invention] 

As explained above, according to the present 
invention, by opening a hole in a film carrier, 
placing a pellet therein, performing wire bonding and 
covering the top surface of the hole with a sealing 
plate after resin potting to perform resin sealing, 
the bottom surface of the film carrier, the bottom 
surface of the chip, and the bottom surface of the 
resin are formed on a same plane, thereby enabling to 



provide a semiconductor device which has a constant 
thickness regardless of a volume of resin and loop 
heights of the wires, and is far thinner than the ones 
by conventional wire bonding. Such a thin-type 
5 semiconductor device may be applied to a card-type 
calculator or a thin-type watch. 

In addition, according to the present invention, 
a film carrier is used as a substrate of the thin-type 
semiconductor device, and to a polyester tape adhered 
10 to the bottom surface thereof, a pellet is adhered, 

and after performing resin sealing, the tape is peeled 
off to manufacture the semiconductor device, so that 
it is significantly superior in mass-productivity over 
the conventional method using glass epoxy substrates 
15 which demands mono-part production and processing, and 
also, it enables to contain the cost lower than the 
conventional method which requires a mounting agent 
(silver paste or the like). 

Moreover, the bonding of the pellet can be 
20 performed by a wire bonding method (in order to obtain 
an ultra-thin type semiconductor device by a 
conventional technique, a flip chip method, TAB or the 
like is required), thus it has high versatility with 
conventional facilities . 
25 Brief Description of the Drawings: 
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Fig. 1 is a cross sectional view of an exemplary 
constitution of a conventional device. Fig. 2 shows 
explanatory diagrams of manufacturing processes of the 
exemplary constitution shown in Fig. 1, Fig. 3 is a 
cross sectional view of one embodiment of the present 
invention, and Fig. 4 shows explanatory diagrams of 
manufacturing processes of the embodiment shown in 
Fig. 3. 

1: substrate, 2: pellet, 3: silver paste, 4: 
gold wires, 5, 5a, 5b: resin, 6: sealing pellet, 7: 
resin pellet, 8: film carrier, 9: sealing plate, 10: 
tape. 
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